ABSTRACT.-The Chukar (Alectoris chukar) and the Sand Partridge (AW~MZO-perdix heyi) are permanent residents of the Negev desert, Israel. They are sympatric between the 200 and 90 mm isohyets, with only Sand Partridges occurring in more arid areas. During the dry season, we measured total body water volume (TBW; as tritiated water space) and total water turnover rate, and estimated dry matter intake and components of water turnover in free-living birds of both species. Mean body mass (m,) of 40 Chukars was 460.8 g and of 42 Sand Partridges was 176.6 g. TBW, as a percentage of m,,, was lower in Chukars than in Sand Partridges (67.4% vs. 69.8%; P < 0.05). Mean water turnover was 44.1 ml/day for Chukars (n = 29) and 20.8 ml/day for Sand Partridges (n = 39). The massspecific water turnover rate was higher in Sand Partridges than in Chukars (122.5 ml kg-' day-' vs. 100.6 ml kg-' day-' ; P < 0.05). However, when compared allometrically, per kg0 7s, water turnover rates were similar (8 1.7 ml kgmo.75 day-l for Chukars vs. 78.5 ml kg-O.' * day-' for Sand Partridges). Assuming a diet of seeds, we calculated that drinking water amounted to about 70% of water turnover in both Chukars and Sand Partridges and we concluded that both species must drink water when only dry forage is available. 
Given the difference in their geographical distributions, we supposed that the two species might differ in total water intake, compared allometrically, as reflected by water turnover rates. Desert species generally have lower water turnover rates than species inhabiting mesic and humid environments; this has been used as a criterion for defining the distribution of some mammalian (Macfarlane and Howard 1972, Nicol 1978 ) and avian (Degen et al. 1982 , Thomas 1982 ) . The mean of the two body masses was used for subsequent calculations. The birds were then released at the capture sites. In order to estimate water turnover rates, based on the decline in specific activity of tritium over time, blood samples were collected from birds that were recaptured at least two days after TOH injection. On occasion, blood sampling and weighing of recaptured birds were done in the field. We assumed that TOH space remained a constant fraction of total body mass during the capture-recapture interval, and that any change in TOH space was linear with time.
Blood samples were centrifuged and sera removed. To measure specific activity of tritium, 0.05ml serum samples were added to 5 ml of Bray' s solution. Duplicate samples were counted for 10 min in a liquid scintillation counter (Packard Tri-Carb, model PLD) and counts were corrected for 6% serum dry matter content and for quenching. Serum samples from three non-labelled birds were used to measure background counts.
ESTIMATION OF FOOD INTAKE AND COMPONENTS OF WATER INTAKE
We estimated food intake and the components of water intake using two methods. Method I was based on the birds' energy requirements.
From analysis of crop contents, it appears that seeds were the principal dry season food of both species. Existence energy (EE), as defined by Kendeigh (1970) , for birds on a dry mash or seed diet was calculated as approximately 210 kJ/day for a 450-g Chukar and 105 kJ/ day for a 175-g Sand Partridge (Pinshow et al. 1983) . Assuming a 50% increase in energy intake over EE during field activity (West 1967 , Robe1 et al. 1974 ) and that 1 g of feed (mixed graminaceous seeds) contains 0.106 g of preformed water, and that 1 g of dry matter (DM) has an energy density of 15.4 kJ and yields 0.5 g of metabolic water (Thomas and Maclean 1982) we calculated the DM intake and total water obtained from food for both species.
Method II was based on the ratio of DM intake to water turnover rate. We assumed a constant ratio of DM intake of dry forage to water turnover as has been reported for various domestic mammals (e.g., Benjamin et al.
1977). DM intake for caged Chukars and Sand
Partridges fed a dry ration and tap water ad libitum was 0.50 and 0.59 g per ml water turnover, respectively. Using these ratios, DM intake was estimated for both species from their water turnover rates, and preformed and metabolic water intakes were calculated as in method I. In both methods water drunk was calculated as the difference between total water turnover and water intake from food. From method I, we estimated DM intake as (Table 2 ). Using the DM values estimated by method I, we calculated water drunk as 3 1.5 ml/day for Chukars and 14.5 ml/day for Sand Partridges; these values amounted to 7 1% of the total water turnover in Chukars and 70% in Sand Partridges. Based on method II, Chukars drank 30.4 ml/ day or 69% of their total water turnover and Sand Partridges drank 13.2 ml/day or 63% of their total water turnover. Thomas 1982 ) suggest that desert endotherms may have lower water turnover rates than their mesic and humid-zone counterparts. Thus, it might be expected that the Sand Partridge, a bird inhabiting only arid and very arid environments would have a relatively lower water turnover rate than the Chukar, a bird of wide mesic and semi-arid distribution. However, we found that dry season water turnover rates, allometrically compared per kg".75, were similar for free-ranging birds of the two species.
DISCUSSION

Studies of mammals (Macfarlane and Howard 1972, Nicol 1978) and birds (Degen et al. 1982,
This similarity indicates that the Chukar subspecies, A. c. sinaica, can inhabit the same areas as Sand Partridges; however, Sand Partridges do inhabit extremely arid areas (i.e., the Arava) where Chukars are absent. This may be due to interpopulation differences in the water economies of the Sand Partridges we studied and those inhabiting more xeric environments. However, we suspect that physiological variables other than water turnover rate, as well as behavioral differences between Chukars and Sand Partridges may be impor- tant determinants of their distributions. For example, free water was available to the birds studied throughout the dry season, perhaps thereby obscuring interspecific differences in minimal water requirements that might be apparent in water-scarce habitats. It is also conceivable that Sand Partridges can more readily satisfy their water requirements from preformed water contained in summer forage than can Chukars, and so occupy areas where surface water is scarce. We observed birds of both species drinking in the wild. Assuming that the birds fed only on seeds, we calculated that drinking water comprised about 70% of daily water intake in both species. Because ofthe low moisture content ofthe diet, large errors in DM intake would cause relatively small errors in estimates of water drunk. In Sand Partridges, for example, the two meth- During this study crop contents were collected from Chukars from the same wild populations as those birds used for experiments. Analysis of these crops revealed that birds were eating almost exclusively dry food. However, during the other seasons we found both dry seeds and green vegetation in crops. Green vegetation contained 80% water (unpubl. observ.), and we assumed that it had an energy content of 15.4 kJ and a metabolic water production of 0. Solving for D and G, we calculate that if Chukars obtain at least 38% of their dry matter from greens, and are above their minimal water requirements, they do not require drinking water (Table 3) . A similar calculation for Sand Partridges shows that if they obtain at least 32% of their dry matter from green vegetation they do not need to drink.
Fractions of greens similar or larger than the above calculated minimal intakes have been found in Chukar crops in winter and early spring (unpubl. data). It is, therefore, likely that Chukars and Sand Partridges must drink during the hot summers, but do not need to do so if an adequate supply of green vegetation is available. The smaller proportion of vegetation required by Sand Partridges to maintain positive water balance in absence of drinking water might explain, in part, the ability of this species to penetrate very arid areas where Chukars are absent.
